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DETAILED ACTION 
Response to Amendment 

1 . This Office Action is in response to tine amendment filed April 20, 2009. Claims 1 , 
3, 4, 5, and 6 are amended. Claims 1-7 are pending and are rejected finally for the 
reasons given below. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1 , 3 and 6 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Tsusaka et al. (US 2002/0001744). 

Tsusaka et al. teach a membrane electrode assembly (MEA) for a solid polymer 
fuel cell (abstract). 

Regarding claims 1 , 3 and 6, Tsusaka et al. teach that the MEA comprises a 
polymer electrolyte membrane having catalyst layers on either side, wherein the 
membrane and catalyst layers include a metalloxane polymer, or compound having 
activity to an active energy ray, that infiltrates both the membrane and the catalyst layer 
(Figure 1 ; [0025]; [0028]; [0029]). In addition to the metalloxane momomer, the 
membrane includes a compound having proton conductivity ([0050]-[0054]). 
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Tsusaka et al. teach that the MEA is made by bonding the catalyst layer, 
containing a metalloxane monomer, to the membrane, also containing a metalloxane 
monomer, by thermal bonding, or active energy ray ([0064]). The thermal bonding 
causes the metalloxane to polymerize, bonding the layers together ([0067], [0076]- 
[0078]). 

Tsusaka et al. further teach an electrode metal catalyst layer, wherein the 
catalyst layer is made of a metal, platinum or platinum alloy, supported on carbon 
([0072]). This is the same electrode metal catalyst as found in the instant specification 
(page 9 lines 14-25). 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or deschbed as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 2 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tsusaka et al. as applied to claims 1 and 3 above, and in further view of Fuglevand et 
al. (US 6,218,035). 

The teachings of Tsusaka et al. as discussed above are incorporated herein. 
Tsusaka et al. teach a reinforcement member for the membrane ([0062]) but fail 
to teach that the reinforcement member is an electrical insulator. 
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With regard to claim 5, the reinforcement member of Tsusaka et al. is part of the 
catalyst layer, so it is provided on the catalyst layer. 

With further regard to claim 5, Tsusaka et al. further teach an electrode metal 
catalyst layer, wherein the catalyst layer is made of a metal, platinum or platinum alloy, 
supported on carbon ([0072]). This is the same electrode metal catalyst as found in the 
instant specification (page 9 lines 14-25). 

Fuglevand et al. teach a support matrix, or reinforcement member, for use in their 
solid polymer proton exchange membrane fuel cell (column 19 lines 39-40). Grafted 
polyethylene is provided as an example of the reinforcement member (column 19 lines 
59-61). The instant specification discloses ethylene as a suitable material for the 
reinforcement layer ([0063]). 

It would be desirable to use a non-conductive reinforcement member, such as 
the one of Fuglevand et al., in the membrane of Tsusaka et al. since a non-conductive 
reinforcement member would provide support without interfering with the electronic 
operation of the fuel cell. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to use a non-conductive reinforcement member, such 
as the one of Fuglevand et al., in the membrane of Tsusaka et al. since a non- 
conductive reinforcement member would provide support without interfering with the 
electronic operation of the fuel cell. 
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6. Claims 4 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tsusaka et al. as applied to claim 3 above, and further in view of Akita et al. (US 
6,523,699). 

The teachings of Tsusaka et al. as discussed above are incorporated herein. 

With regard to claim 4, Tsusaka et al. further teach an electrode metal catalyst 
layer, wherein the catalyst layer is made of a metal, platinum or platinum alloy, 
supported on carbon ([0072]). This is the same electrode metal catalyst as found in the 
instant specification (page 9 lines 14-25). 

Tsusaka et al. fail to teach the thickness of the catalyst and electrode layers, only 
that the layers are desired to be thin ([001 1]; [0027]). 

Akita et al. teach a fuel cell having excellent catalytic activity (abstract). 

Akita et al. further teach that the platinum catalyst should be 50-250 pm thick. 
According to Akita et al., for catalyst thicknesses less than 50 pm, there could be an 
insufficient amount of catalyst, and for thicknesses greater than 250 pm, the possibility 
of the catalyst surface becoming unstable arises (column 8 lines 31-44). 

As for the limitation concerning the depth of infiltration into the electrode catalyst 
layer, the infiltration would necessarily be equal to or less then the thickness of the 
electrode catalyst layer, since it would be impossible for the membrane to infiltrate the 
electrode catalyst layer further than the thickness of the layer. Additionally, since the 
MEA of Tsusaka et al. is made by the same method of the instant invention, the 
infiltration depth would inherently meet this limitation. 



Application/Control Number: 10/559,609 Page 6 

Art Unit: 1795 

It would be desirable to make the platinum catalyst of Tsusaka et al. 50-250 |jm 
thick, encompassing most of the claimed range, since at smaller thicknesses, there 
could be an insufficient amount of catalyst, while at larger thicknesses, the catalyst 
surface could become unstable. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to make the platinum catalyst of Tsusaka et al. 50-250 
|jm thick, since at smaller thicknesses, there could be an insufficient amount of catalyst, 
while at larger thicknesses, the catalyst surface could become unstable. 

Response to Arguments 

7. Applicant's arguments filed April 20, 2009 have been fully considered but they 
are not persuasive. 

Regarding Applicant's argument on page 6, in the second full paragraph, that 
Tsusaka et al. fail to teach an electrode metal catalyst layer, the examiner strongly 
disagrees. As discussed above, Tsusaka et al. further teach an electrode metal catalyst 
layer, wherein the catalyst layer is made of a metal, platinum or platinum alloy, 
supported on carbon ([0072]). This is the same electrode metal catalyst as found in the 
instant specification (page 9 lines 14-25). While the catalyst layer includes a polymeric 
material, the actual catalyst, which drives the reaction at the fuel cell, is metal. 



As for Applicant's argument that Tsusaka et al. do not disclose or suggest 
infiltrating polymer electrolytes into the catalyst layer, the examiner again disagrees. As 
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discussed above, Tsusaka et al. teach that the metalloxane polymer is found in both the 
catalyst layer and the membrane. It is cross-linked such that the material in the catalyst 
layer is connected to the material in the membrane. As seen in Figure 1 of Tsusaka et 
al., the cross-linking leads to infiltration of the membrane material into the electrode 
catalyst layer. 
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FIG. 1 

The arguments concerning Fuglevand et al. and Akita et al. are not considered to 
be convincing, since Tsusaka et al. teach infiltration. 



Conclusion 

8. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
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§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alix Elizabeth Echelmeyer whose telephone number is 
(571 )272-1 1 01 . The examiner can normally be reached on Mon-Fh 8-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Ryan can be reached on 571-272-1292. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/PATRICK RYAN/ Alix Elizabeth Echelmeyer 

Supervisory Patent Examiner, Art Unit 1795 Examiner 
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